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A COMPARATIVE STUDY OF THE BASIC SKILLS AND UNDERSTANDINGS 
INCLUDED IN WINSTON ARITHMETIC SERIES AND THE SCHOOL 
MATHEMATICS STUDY GROUP PROGRAM IN THE FOURTH, 
FIFTH AND SIXTH GRADES 
THE PROBLEM 
In the past few yea~s, the~e has developed an in-
tense and almost impassioned inte~est in the p~esentation of 
mathematics at all levels of the school cu~~iculum. The~e 
seems to be a feeling that mo~e complex skills and unde~­
standings can be handled by much younger children than have 
had an oppo~tunity to attempt them with the use of p~esent 
day textbooks. 
Before an educator can accept this nnewn mathe-
matics, he must satisfy himself that the children under his 
supervision will get essentially the same skills and under-
standings that they a~e now learning. Newness alone does 
not make a program good. It must at least satisfy all the 
established demands and, in addition, do it more effectively 
or more extensively. 
This paper is an attempt to search out a coverage 
comparison between two sources. One, Winston Arithmetic 
Series, grades four, five and six, is a very commonly used 
text in school systems today. Here it will be used as more 
or less representative of the established method of presentin 
arithmetic in the upper elementary grades. The experimental 
p~ogram used for comparison purposes is the School Mathe-
matics Study Group. It is the only experimental program 
having at this moment a complete series of units with 
teacher's commentaries for the same span of grades, four, 
five and six-. 
COMPARISON OF PROGRAMS 
At a quick glance, the accompanying comparison 
charts for skills and understandings might indicate a 
greater similarity between the two sources than actually 
exists. The charts provide an easily visible method of 
showing essential coverage, but they cannot adequately in-
dicate presentation of material. The body of this paper is 
a verbal comparison going into greater detail than the 
charts provide. The presence of asterisks ( .;~) in the charts 
indicate that these items represent some of the most note-
worthy variations and for that reason are among those 
elaborated upon in the written portion of this paper. 
The meaning of the terms "explicit" and "implicit 11 
used throughout the chart should be defined. Here explicit 
means that the subject matter under discussion has been 
developed in a detailed manner. By way of contrast, im-
plicit indicates that although the subject matter is in-
eluded it is done so almost by inference.. A straight line 
( ) simply shows that there is nothing comparable in 
that source. 
Not every point of difference has been touched~ 
An attempt was made to ferret out the most basic and out-
standing dissimilarities. An understanding of these more 
fundamental differences will make it po~sible for the reader 
to realize wherein other variations must occur. 
This paper does not offer any opinion of relative 
worth or value of the two sources under consideration. The 
sole purpose bas been that of discovering what skills and 
un~erstandings are covered in the two sources, and their 
methods of presenting these mathematical ideas. 
3. 
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CHARr I 
COMPARISON OF SKILLS INCLUDED IN THE ~TINSTON 
AND S.M.S.G .. PROGRAMS 
SKILL S .M.S.G. WINSTON 
1. Reading large numbers, place 
names and values, periods, commas 
and variations. Explicit Explicit 
." 
~}2. Renaming or regrouping numbers, 
i.e., 43 as 3 tens and 13 ones. Explicit Explicit 
3· Work with notation in other bases, speci.fic ally, 3, 4, 5, 6, 7, 
8, 9. Explicit -------
~ 4- Decimal notation to thousandths. Explicit Explicit 
"5 Addition .facts 1 - 18. Implicit Explicit 'i~ • 
6. Higher decade addition. Implicit Explicit 
7. Bridging the tens. ------- Explicit 
8. Carrying in addition, tens, 
hund:t>eds and etc. Implicit Explicit 
~(9. Subtraction .facts 1 - 18. Implicit Explicit 
*10. Regrouping large numbers in 
subtraction with and without zeros. Explicit Explicit 
3\-11. Multiplication .facts through 
9 X 9. Implicit Explicit 
12. Method o.f carrying in multipli-
cation to ten's and hundred's place. Implicit Explicit 
13. Multiplication 1...rith 2-, 3-, . 
4-place numbers with and without 
zero. Implicit Explicit 
~ 
' 5. 
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COMPARISON OF SKILLS INCLUDED 
(continued) 
' SKILL S.M.S.G. WINSTON 
-
14. Writing partial products in 
multiplication with special atten-
tion to zerO. as multiplier. Implicit Explicit 
~a5. Even and uneven division facts 
with single digit divisors. Implicit Explicit 
16. Size of remainder in division 
problems. Explicit Explicit 
~H7. Even and uneven division of 2-, 
3-, 4-place numbers with and without 
.remainder. ·Implicit Explicit 
~ lB. Placing of quotient figure. Implicit Explicit 
19. Zeros in the quotient. Implicit Explicit 
~~20. Estimating answers. Explicit Explicit 
~~21. Estimating quotients with and 
without correction, one or more 
times. Implicit Explicit 
22. Method of carrying i.n multi-
plication and addition. Implicit Explicit 
~~23. Solving verbal problems from 
data contained in charts, graphs, 
paragraphs and etc. Explicit Explicit 
24. Method of determining area of 
rectangular regions. Explicit Explicit 
25. In addition of like fractions, 
the result is the sum of the numer-
a tors. Explicit Explicit 
-
~ 
COMPARISON OF SKILLS INCLUDED 
(continued) 
SKILL 
26. Dividing numerator and de-
nominator by the same number reduces 
a fraction to lowest terms. 
27. Multiplication of denominators 
gives common denominator for unlike 
fractions. 
28. Addition of like and unlike 
fractions, related and unrelated. 
29. Addition of mixed numbers, 
unlike, related and unrelated. 
30. Changing mixed numbers to 
improper fractions and vice versa. 
31. Carrying in addition of' mixed 
numbers. 
32. Addition of decimal fractions 
S .M.S .G. 
Explicit 
Explicit 
Explicit 
Implicit 
Explicit 
Implicit 
to tenths, hundredths, thousandths. Implicit 
33. Carry~ng in the addition of 
decimal fractions. Implicit 
34. Subtraction of fractions of 
all types. Implicit 
35. Subtraction of mixed numbers 
of all types. Implicit 
36. Subtraction of decimal fractions 
to huddredths with and without re-
grouping. Implicit 
WINSTON 
Explicit 
Explicit 
Explicit 
Explicit 
Explicit 
Explicit 
Explicit 
Explicit 
Explicit 
Explicit 
Explicit 
J 
COMPARISON OF SKILLS INCLUDED 
(continued} 
SKILL 
~!-37. Method of multiplying frac-
tions. 
38. Moving the decimal point to 
the right a sp~cified number of 
times is the same as multiplying 
by 10, 100, 1,000 etc. 
~~39. Placing of decimal point in 
the multiplication of decimal ~~ac­
tions. 
40. Annexing zeros in multiplying by 
S.M.S.G. 
Explicit 
Implicit 
Implicit 
powers of ten. Implicit 
41. To divide by a fraction, in-
vert the divisor and multiply. 
(Reciprocal.) 
42. All types of division with 
fractions. 
~}43. In division of decimals, 
change divisor and dividend by 
multiplying by powers of ten. 
44· Work with denominate numbers. 
Explicit 
Implicit 
Explicit 
Explicit 
WINSTON 
Explicit 
Explicit 
Explicit 
Explicit 
Explicit 
Explicit 
Explicit 
Explicit 
CHART II 
COMPARISON OF UNDERSTANDINGS INCLUDED IN THE WINSTON 
AND S.M.S.G. PROGRAMS 
UNDERSTANDING 
~a. Co.mmutative property. The sum 
or product is the same even if the 
order of addends or ,factors ·.is 
changed (a + b=b+a) 
a. For whole numbers 
b. For ~ractional numbers 
~l-2. Distributive property for mul-
tiplication and division. As 
stated for multiplication: It is 
possible to obtain the product by 
adding the numbers and multiplying 
by the given number~ or to multiply 
each number by the given number and 
add their product. (a + b) x c = 
(ax c) + (b x Q). 
a. For whole numbers 
b. For ~ractional numbers 
~l-3. Associative property for addi-
tion and multiplication. Stated 
as it applies to addition: I,t 
three numbers are to be added~ the . · 
3rd added to the sum of the first 
two is equal to the sum of the 
last two added to the first. (a+ b) +c =a+ (b +c). 
a. For whole numbers 
b. For fractional numbers 
~l-4. Closure property. The set o~ 
nwnbers is closed under addition and 
multiplication but not closed under 
.subtraction and division. 
a. For whole numbers 
b. For fractional numbers 
S .M.S .G. 
Explicit 
Explicit 
Explicit 
Explicit 
Explicit 
Explicit 
Explicit 
Explicit 
WINSTON 
Implicit 
Implicit 
Implicit 
Implicit 
Implicit 
Implicit 
8. 
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COMPARISON OF UNDERSTANDINGS INCLUDED 
. (continued)· 
UNDERSTANDING S.M.S.G. WINSTON 
5. Differentiating between numbers 
and numerals. Explicit -------
6. Knowledge of place value to 
hundreds, thousands and millions. Explicit Explicit 
7. Concept of sets. Explicit -------
8. The same number can be named in 
several different ways. Explicit Implicit 
9. Subtraction will undo addition 
and vice versa. Explicit Implicit 
~ 10 .. Division will undo multiplica-
tion and vice versa. Explicit' Implicit 
11. Identity element of zero for 
addition. Explicit Explicit 
12. Identity element of 1 for 
multiplication. Explicit Explicit 
"'-13 Zero property for multiplica-" . 
tion. Explicit Exp+icit 
14- Meaning and use of mathematical 
sentences. Explicit -------
. 
15. Greater (>) or lesser (<) 
properties of numbers. Explicit Implicit 
16. Reasons for using subtraction. Explicit .Explicit 
17·· Uses of the division process. Explicit Explicit 
;a B. Ratio as meaning the comparison 
o.f two numbers. Explicit Explicit 
~ 
10. 
~ 
COMPARISON OF UNDERSTANDINGS INCLUDED 
(continued) 
UNDERSTANDING S.M.S.G. WINSTON 
' 19. Comp~~ative units of measure. Explicit Explicit 
20. Factorization and prime 
nUlllbers. Explicit -------
21. Meaning of numerate~ and 
denominator in fractional numbers. Explicit Explicit 
22. Property of zero in addition 
of fractions. Explicit Explicit 
23. Meaning and use of reciprocals. Explicit Implicit 
~ 24. Properties of fractional fac-tors greater or lesser than 1. Explicit Implicit 
25. Congruence of geometric 
figures. Explicit -------
26. Measurement of angles. Explicit -------
27. Use of exponents to show how 
many times a number is used as a 
factor. Explicit -------
28. Use of integers for measuring 
or counting from a fixed reference 
point. Explicit -------
29. Understanding coordinates used 
for describing a location on a plane. Explicit -------
~ 
This explanatory material is written in terms of 
clarifying s.M.s.G.'s approach to mathematical processes. 
It is assumed that most readers will be familiar with the 
> 
presentation of mathematics in textbooks presently in use in 
school systems. While there are variations in these from 
Winston, comparison model of this report, the differences in 
presentation between currently used texts and S.M.S.G. will 
be apparent. 
Initially, s.M.S.G. provides a unit on the concept 
of set which is not touched in Winston. The language of 
sets is becoming more ~portant in mathematics. It provides 
a concise method of expressing ideas and it is felt in 
S.M.S.G. that children should become acquainted with the 
language and idea of set early in their mathematical training. 
This unit provides experience in identifying sets and sub-
sets, equal and equivalent sets, and empty or null sets. 
With the work on union and intersection of sets, the language 
for stating subsequent mathematical processes is established. 
This understanding of the wording and meaning of sets is 
essential to comprehending t~e mathematical presentation in 
S.M.S .. G. 
There is more foundat-ion laid in another area in 
S.M.S.G. than in Winston. In dealing with the numeration 
system and number, S.M.S.G. goes beyond the understanding of 
a decimal system, place value and relative values. The dis-
1/ .. 
J 
tinction between number and numeral is stressed very early 
in S.M.S.G. This di~~erence, i.e., a number is a concept, 
and a numeral i~ a symbol, is not noted in Winston. It is 
pointed out in S.M.S.G. that these two terms are not 
synonymous. 
Number itsel~ is pnesented in two ways in S.M.S.G. 
First, it can be associated with a set o~ things, and 
secondly, associated witq a point on a number line. This 
latter presentation makes it possible to show children very 
early the concept of greater ()} or lesser (() value. In 
working with th~ number line, the meaning, greater, can be 
expressed as "to the right o~" and lesser as 11 to the le~t 
o:r.n The sy.mbols :ror this concept are developed at this 
time. 
Other base notations are worked with quite exten-
sively in S.M.S.G. This experience helps the children to 
grasp the way a numeration system is built up and gives them 
a bette~ understanding o:r· our own decimal system. This work 
with other· base systems is repeated in progressively dif:Ci-
cult·aspects throughout the S.M.S.G. series. Winston deals 
with base ten system only. 
Because S.M.S.G. di~~erentiates between number.and 
numeral, the role of zero is somewhat different in the two 
sources. In S.M.S.G., zero is a number. It is one of the 
. 
ten necessary to a decimal system; possesses the properties 
12. 
J 
of number and is used mathematically in all processes. 
Winston, hot stressihg this differentiation, treats zero 
primarily as a numeral. Consequently, its major role in 
Winston is that of a place holder indicating "nothing" to 
be dealt with mathematically. 
The addition processs differs only in presentation 
and the accepted algorism. Because of the difference in 
algorisms, carrying is of less importance in S.M.S.G. and 
the terms "bridging the tens" and "higher decaden addition 
are not used. While the same basic facts are covered, they 
are presented in Winston through fact cards and in S.M.S.G. 
with an addition chart. The chart visually presents many 
number relationships that the child can then quickly identif~ 
The lack of emphasis on carryi~g in S.M.S.G. can 
best be explained by showing·the accepted algorism forms. 
The think~ng behind them will be apparent. 
342 = 300 + 40 + 
124 = 100 + 20 + 
418 = 400 + 10 + 
2 
% 
800 + 70 + 14 = 800 + (70+10) + 4 = 800+80+4 = 884 
or: 375 
+278 
13 
140 use associative and commutative properties for ad-
g~~ dition 
finally: 375 
+278 it is stated that some times part of a sum 
b50 must be remembered and added in 
The above addition algorisms point out one decided 
dif~erence between S.M.S.G. and Winston. The associative 
13. 
J 
and commutative properties for addition and subtraction, and 
the distributive property for division and multiplication 
are very carefully and clearly explained to the children in 
S.M.S.G. These properties are basic to the mathematical 
processes and explain the procedures for solving problems. 
Children studying S.M.S.G. know these properties by name 
and use them directly in their understanding and reasoning 
of processes. Since it is impossible to perform mathematical 
operations without using these properties, they are auto-
matically used in Winston, but their characteristics, func-
tions, and even names, are never divulged to the children. 
With the established understanding of sets in 
S.M.S.G., the closure property is clearly explained. Not 
having this detailed concept of number, Winston has no need 
to provide any information on the property of closure and 
makes no reference to it. 
A greater difference in presentation is found in 
the subtraction process than in the addition process. 
Winston gives a series of subtraction facts to the children. 
They are grouped with the addition facts as families but 
are learned individually. On the other hand, S.M.S.G. 
treats subtraction as the reverse process of addition and, 
consequently, has no need of presenting subtraction facts as 
such. lf addition facts are known, and the process of ad-
dition and subtraction understood, the subtraction problems 
are easy to work. The terms minuend, subtrahend and re-
mainder are not used in S.M.S.G. Subtraction is tied so 
completely to addition that it is possible to use the terms 
addend and sum in a subtraction problem. A subtraction 
sentence like 12 - 4 = n is thought of' in S .M.S .G. as 11what 
added to 4 equals 12? 11 so that addition :f'acts solve sub-
. 
traction problems. Children are not :f'orced to change their 
thinking if' they pre:f'er the 11 12 take away 411 approach but 
. . 
the one recommended by S.M.S.G. brings out clearly the re-
lationship between addition and s.~btraction. 
The question of' regrouping o~ renaming in subtrac-
tion is also handled in a di:f':f'erertt manner •. A similar prob-
lem would be presented with these two algorisms: 
Winston: 5 9 9 10 S .M.S .G.: 6000 = 5990 + 10 }{ J?f JO rd 
-2345 =·23~0 + 5 
-2 3 ~ 5 + 5 = 3655 5 36 0 3 6 
The term "borrowingn or !t·regrouping" applies to the Winston 
. . 
method but in S.M.S.G. the term ttrenaming" is more accurate. 
Multiplication in S.M.S.G. is not presented as a 
repeated addition but as an operation with certain properties 
and characteristics of' its own. It ·is stated that methods 
of' multiplication (and division) depend on expressing one 
:f'actor as a sum and then using the distributive property. 
In writing the multiplication algorism# Winston also uses 
this property but never mentions it by name nor acquaints 
the children with its direct bearing on the multiplication 
and division processes. Multiplication is presented in 
15. 
Winston as the repeated addition o~ equal numbers. 
Early work in multiplication in S.M.S.G. is the 
learning o~ the multiplication ~acts through arrays. These 
arrays are orderly arrangements o~ objects in rows and 
columns. The process o~ matching one set with another set 
is the principle behind the use o~ arrays. The matching o~ 
a set of 5 things with a set o~ 4 things would give an array 
o~ 20 objects. All the multiplication ~acts can be shown 
with appropriate arrays ~or each.number. This and the 
building o~ a multiplication chart is the method used in 
S.M.S.G. to teach the multiplication facts. Winston uses 
the ~act cards, similar to those used in addition. 
As might be expected from S.M.S.G. 1 s interest in 
mathematical sentences, multiplication work is first done 
in the horizontal ~orm. A mathematical sentence would be 
written in this manner: 
3 X 15 = (3 X 10) + (3 X 5) = 30 + 15 = 45. 
When the vertical ~orm is developed in S.M.S.G., there is no 
emphasis upon right to le~t order. Any order is acceptable 
as long as the child is understanding the process. This 
algorism would be correct in S.M.S.G.: 
34 
x_23 
bOO 
80 
90 
12 
782 
Writing partial products is handled similarly in 
both sources. However, the ~easoning behind the procedure 
of multiplying by zero differs. The question of zero as a 
multiplier is treated in Winston as annexing a zero in the 
partial product to indicate nothing multiplied in that 
place. In S.M.S.G •. , one partial product is avoided by re-
naming the number in this manner: 307 x 6 = n becomes; 
(300 X 6} + (7 X 6} = n 
Winston treats the dropping of the final zero in 
the partial product as the 11 short 11 and ultimate form of the 
' . 
multiplication algO'rism. The question of carrying and its 
subsequent addition is a separate problem in the multiplica-
tion process. Renaming in S.M.S.G. eliminates carrying. 
The ultimate form for this source is simply writing the 
final product. At this stage, adding in the 11 carriedn 
number is presented as something that must be remembered. 
It is reasoned that ·until children reach this level of under-
standing the accepted algorism does not need carrying. When 
children have advanced to the shortest form,. thei:r, .unde·r-. 
standing will have developed to a point where carrying will 
be a mental operation. 
As in the case of subtraction, S.M.S.G. ties 
division to its reverse process, multiplication. The 
knowledge of multiplication facts and the understanding of 
the multiplication and division processes are what is needed 
17. 
to ~ork division problems. Consequently, there is a decided 
difference in the·presentation of division in the two 
sources. 
Winston stresses the knowledge of division facts 
and, ~n the case of uneven division provides a chart of 
11 in bet't.veen" numbers which, when learned, will give the 
child the correct remainders ~or division problems. This 
process necessitates many rules for correctly placing the 
first quotient figuJ?e and the use of "guide figuJ:>es 11 to 
estimate the quotient. 
There aJ:>e no division facts taught in S.M.S.G. 
Here division is stated as the method used for finding the 
missing factor of a multiplication.problem. The teJ:>ms~ 
"multiplieJ:>11 and "multiplicand" are replaced in S.M.S.G. by 
the term n.factor." Factoring is developed extensively 
later in the series in a unit on primes and factors, some-
thing not touched by Winston. Multiples of the known 
factor are used to discover the missing facto!'. The process 
of renaming the product is done in two ways and the child 
can pick the method he prefers. 
Method I: 118. 
-a 
10 
100 
4)472 
400 
72 
_&Q 
32 
32 
Method II: 4Jfr!2 00 
~r~ 
32 
32 
100 
10 
8 
118 
The terms 11 f'actor, 11 "unknown factor" and "product" 
. . 
are appropriate in division only when_ the divisor and quo~· 
t.ient are ;factors of the dividend and there is no remainder. 
When work in fractions begins, the terminology is identical 
to that in Winston but the realization of the relationship 
of division to multiplication has been established. 
Division with remainders is presented after even 
division work in S.M.S.G. Since the process of division is 
stated as an operation on two whole numbers to get another 
whole number, remainders do not fit in with this initial 
understanding. Remainders present no expressional diffi-
culty in Winston and 15+ 6 = 2R3 is quite acceptable. In 
S.M.S.G. two whole numbers in the answer would be conf'using. 
The mathematical expression for division with remainders 
would be stated: 
15 + 6 = n 
15 = (2 X 6) + 3 
While both S.M.S.G. and Winston use cut-outs (or 
-plane regions as they are called in s.M.S.G.) and rulers to 
. 
visu.alize fractional work, s.M.S.G. t s original introduction 
is done with a number line. Their emphasis is not on pieces 
of wholes, but on the measure of line ~egments. N~ber line 
work w~th whole numbers in S.M.S.G. stressed having the line 
segments in the same unit of measure. Similar thinking 
applies to·fractions. An original measure is renamed into 
smaller equal units of measure and the entire number line 
19. 
renamed in terms of this ne~measure. It is ~pparent that 
addition and subtraction in this new unit of measure is the 
same as addition and subtraction of whole numbers. 
A number line combining halves, thirds~ quarters 
and eighths, gives the child an easily comprehended view of 
equivalents and greater and lesser qualities of fractions 
without stressing statements like, "the larger the denomin-
ator, the smaller the pieces, 11 etc. that are .found in 
. 
Winston. With this number line before them, the statement 
ih S.M.S.G. that a fractional number is an infinite set of 
number pairs is both vie~ble and understandable. This 
thinking makes it possible to state that a fraction names 
two things at the same time. It names a particular number 
pair and a whole set of number pairs. 
Winston'; s method of presenting fractions makes it 
both possible and necessary to proceed in steps of increasing 
difficulty and to clarify the uses of fractions, reserving 
decimal fractions for the final step. The progression in 
S.M.S.G. is less specific. With the number line, the addi-
tion and subtraction of like fractions is handled first, 
with finding common denominators following easily. The 
problem o:r changing to and :rrom "mixed numbers" is almost 
. 
incidental to the renami.ng process • It is treated not so 
much as a new step in fractional work but as a continuation 
of finding other workable names .for fractional numbers. 
20. 
In working with other names for fractional numbers, 
s.M.s.G. shows the closure property applicable as closed to 
the addition. of fractions. The sum of any two fractional 
, 
numbers is a fractional number. This statement would not 
be acceptable ~n Winston for ~ would be an improper fraction 
and changed to a whole number. While the common. .form of 
stating 2 in S.M.S.G. would be as a whole number, the 
2 
children learn to recognize the fractional number as meaning 
two units o.f measure half the length of the original measure, 
or 1. 
The concept of sets pnesented in S.M.S.G. is used 
by them in connection with finding the least common denomin-
ator. It is explained that the intersection of the sets of 
. 
multiples o.f each denominator gives the set of common mul-
tiples of the two denominators. The smallest number in this 
set is the least common multiple. 
In some instances, while-the basic skills are 
. 
covered in both sources, S.M.S.G. presents a different back-
gro~d for the procedure. The skill ~ x ~ = ~ ~ ~ is 
developed using the previous skill for finding the measure 
o.f a rectangular region by the product of its adjacent sides. 
Once again the .fractions are stressed as units o.f measure. 
Since .fractional numbers are measures of a unit square 
region, to find the measure o.f the specific unit square 
region, the numerators and denominators are multiplied. 
21. 
J 
Reciprocals are never ~entioned by name in Winston. 
Inversion and then multiplication is stressed in the division 
process. The meaning and properties o~ reciprocals are ex-
plained in S.M.S.G. and this is understood in the division 
operation., 
Decimal fractions also come in for somewhat dis-
similar treatment. Winston follows the complete ~ractional 
presentation with work in decimal fractions. It is handled 
as comparable to common ~raction work with the correct 
placing of the dec~mal point the only problem. Decimal 
fractions are interspersed throughout ~ractional presentation 
in S.M.S.G. There they are emphasized as being common 
~ractions with denominators of 10, 100, 1,000, etc. The 
decimal point presents little dif~iculty when the denomina-
tors are kept in mind. In~ problem such as .5 x .3 = n, 
n can only ~qual .15 since the denominators of both are 10. 
The mathematical sentence a x .£ = a x c applies here also b d b.x d 
with the result that the answer must be in hundredths. 
Division of decimals contaihs dissimilarities 
within the two systems. Winston teaches changing the· divi-
sion to whole numbers by multiplying the divisor by powers 
o~ t'en and putting the decimal point in a corresponding 
place in the dividend. In S.M.S.G. both·the divisor and 
dividend are changed to whole numbers ~or this process. 
There is only one area·.in ~ractions where the two 
'ZZ. 
J 
sou~ces oppose each othe~. It is in p~esenting the algorism. 
Winston teaches the vertical form fi~st followed by the 
horizontal. With its emphasis on mathematical sentences, 
S.M.S.G. uses the horizontal fo~m fi~st following with the 
ve~tical form when unde~standihg has occu~~ed. 
The~e· is a vast diffe~ence in the method of 
dealing with the important question of p~oblem solving. Much 
of Winston is devoted to explic·i t instructions in reading, 
labeling, clue wo~ds and expressions, identifying p~onouns 
and p~oced~es fo~ one and two step p~oblems. These inst~c­
tions ~e all aimed at helping the child find· the key ques-
tion which will then unlock the ve~bal problem. The key in 
S.-M.S.G .. is the numbe~ ~elationships which when exp~essed 
in a mathematical sentence will unlock the p~oblem. It is 
possible to w~ite more than one co~~ect mathematical sentence 
to express the numbe~ ~elationships within a problem. Since 
all p~oc esses a~e e.xp~essed in S .M.S .G. as mathematical 
sentences, this is an adequate and simple method of attacking 
ve~bal problems. It is cle~ and eliminates any emphasis 
on sea~ching for clue words, something that is especially 
discou~aged in S.M.S.Go 
_Both sources spend time locating info~mation from 
cha~ts, g~aphs, pictu~es and pa~agFaphs. This is done. 
almost exclusively in a social sense in Winston. There is 
a broader sampling of g~aphs, etc., in S.M.S.G., and the 
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emphasis is on needed techniques rather than the social 
implications of these skills. 
The language of sets is used in SeMeS.Ga 1 s work 
with ratio. Children are taught to use the concept of ratio 
when comparing two sets by noting the matching of members of 
one set with the members of the other set. From the first 
introduction, ratio is expressed in this form, 2:3 and re.ad 
as "two for three" or "two per three" or "two to three." 
The use of this form, 2:3, establishes the accepted ratio 
symbol early and permits no confusion with comparison by a 
fraction in stating i~ as j. Winston approaches ratio only 
as comparison of two numbers by division and uses a frac-
tional representation for this idea. In W~nston, finding 
the ratio is stated as a method for finding what part one 
number is of another number. They do not establish the 
idea that ratio is a basic property and this property can 
be expressed by different numbers in rate pairs, as is 
clearly developed in S.M.S.G. 
Estimation in Winston is handled more as rounding 
of,f large numbers. The term "rounding offu is explained 
as meaning the use of zeros in place of one or more digits 
at the end of a number. No rules are given but the child 
is taught to round off to the next highest 10 when the last 
digit is five or more. There are definite rules established 
in S.M.S.G. along with the understanding o~ the terms 
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11underestimating11 and "overestimat:i,ng.n Th.e treatment of 
the question of 5 as a'final digit is ~or~ detailed in 
S .. M .. S.G. with the explanation of alternate "over" and "under" 
. . 
estimation. Winston handles estimation more as groundwork 
for checking the reasonableness of answers and for estimates 
of quotients in division. It is taught as a skill necessary 
to the rapid handling of large numbers in S.M.S.G. and re-
ceives more attention there than in Winston. 
While the work with linear measurement is mucp the 
same in both sources, S.M.S.G. establishes a basic premise. 
They state that units of measure like inches and feet cannot 
be used mathematically. Only the numbers that express their 
measure can be computed. 
Winston presents, rather incidentally, a gl~ce 
at some basic geometric forms, i.e., square, circle, reo-
tangle, and triangle. There is little work done with these 
. ' 
other than finding the perimeter and ar~a. In s.M.S.G., 
definite geometric understandings are established, both 
metric and non-metric. Beginning with an early unit on 
sets of points, the groundwork is laid for more advanced 
geometry. Such shapes as prisms, circular and non-circular 
cylinders, spheres, pyramids and cones are investigated. 
They are defined as solid regions or the union of a simple 
closed surface and points in its interior. The children 
work with compass, protractor and straight edge to determine 
the congmnence of these geqmetric shapes. Later units intro-
duce the measurement of angles and side and angle relation-
ships of triangles. This is all work that in general is 
reserved for grades above the elementary level~ 
The question of providing for individual differences 
presents little difficulty in either source. Winston is 
quite explicit in setting ~P its units to cover differing 
abilities~ In S.M.S.G. there is a built-in provision for 
the less able child. The first level is always that of under~ 
standing the process. Skill in presenting the algori$m is in 
progressive steps up the ladder. If a child never goes 
beyond the understanding level, the main aim of education 
has been achieved. 
While each of the variations in presentation have 
not been explained in detail in this paper, enough of the more 
basic differences have been discusseq to make certain com-
parisons possible. The desire of Winston and S.M.S.G. is to 
teach the meaning or number, number operations and relation-
ships. There can be no question that the basic skills are 
covered in both, Arithmetically, there is much more explicit 
study in S.M.S.G. of these operations and relationships 
through the properties of commutation, association, distribu-
tion and closure. This is one or the most noteworthy qif-
ferences in the two sources. 
Much of the material in S.M.S.G. has an algebraic 
~ and geometric flavor. The extensive use of the mathematical 
sentences and letter substitutions ~or missing numbers makes 
its presentation resemble algebra. The similarity to geometry 
is more exact ~or there is a large body o~ basic geometric 
understandings actually taught in these units. It is unusual 
to ~ind this material and work with exponents, integers and 
coordinates brought into elementary mathematics. This 
~eeling ~or algebra and geometry as well as the inclusion o~ 
more advanced mathematics is completely missing in Winston. 
A short summary o~ the above material would state 
that although o~ten presented in a di~£erent manner, the 
basic skills are covered by both S.M.S.G. and Winston. 
However, in the areas o~ basic understandings, S.M.S.G. 
handles the material at a deeper and more complete level than 
is attempted in Winston. There are ~our outstanding di~fer­
ences in S.M.S.G.'s mathematical presentation: l)arithmeti-
callyjthere is a much more explicit study made o~ the pro-
perties of cummutation, association, distribution and. 
closure; 2) the use of mathematical sentences makes the whole 
series resemble algebra; 3) there is a definite body of 
geometric work, and, ~) the type of arithmetic content usually 
found in higher grades is brought into S.M.S.G. 1 s sixth grade 
units. These four features account ~or much o~ the difrerence 
in presentation between the two sources. 
27. 
BIBLIOGRAPHY 
... 
BIBLIOGRAPHY 
Brueckner, Leo J., and Others, Winston Arithmetic Series. 
Holt, Rinehart, and Winston Co., New York, 1961. 
Grade Four - Learning Numbers 
Grade Five - Using Number Ideas 
Grade Six - Understanding Numbers 
School Mathematics Study Group. Copyright 1961 by Yale 
University. 
I 
Instructional Units for 1961-62. The starred {?}) units are 
not incorporated in a detailed manner in the body of this 
report as there is nothing comparable to them in the Winston 
Program. 
Grade 4 
EA 101 - Concept of Sets. 
EA 102 - Numeration. 
EA 103 - Properties and Techniques of Addition and S~b-
traction, I. 
EA 104 - Properties of Multiplication and Division. 
EA 105 - Sets of Points. . 
EA 106 - Properties and Techniques of Addition and Sub-
traction II. 
EA 107 - Techniques of Multiplication and Division. 
EA 108 - Recognition of Common Geometric Figures. 
EA 109 Linear Measurement. 
EA 110 - Concept of Fractional Number. 
Grade 5 
EB 111 - Extending Systems of Numeration. 
~~B 112 - Factors and Primes. 
EB 113 - Extending MUltiplication and Division. 
~~B 114 - Congnuence ~f Geometric Figures. 
EB 115 - Addition and Subtraction of Fractional Numbers. 
~~B 116 - Measurement of Angles. 
EB 117 Area. 
EB 118 - Ratio. 
EB 119- {Supplementary Review Exercises). 
Grade 6 
~~C 121 - Exponents. 
-~Q 122 - Multiplication of Fractional Numbers. 
BIBLIOGRAPHY 
(continued) 
Grade 6 (continued} 
·~~a 123 - Side-Angle Relationships of Triangles. 
~~a 12~ - ~he Integers. 
~~a 125 - Coordinates. 
EO 126 - Division of Fractional Numbers. 
~@:0 127 - Volume. 
EO 128 - Organizing and Describing Data. 
EO 129 - (Supplementary Review Exercises}. 
~@:0 130 - Sets and Circles. 
